;: ::C84 So6-;791> 



(19) n^^^mmmmm 

(43) SI^^MQ 
2003 ^9 ^ 12 H (12.09.2003) 




PCX 



iiiiiiiiiiiiiiiiiPiiiniiiiiiiiiiiiiiiiiiiiiiiiii 

(10) SBS^PS^ 
WO 03/074380 Al 



(51) mm^iffi^m-'t 

(21) mvstthsm^: 

(22) mtstoima: 

(25) mvsimm<onm: 

(26) mf^<^m<onm: 



(30) 



(71) 



1$>B2002-57617 



B65D 41/34 



PCT/JP03ZD2439 



2003 ^3^ 3 0 (03.03.2003) 



2002 ^3 4 a (04.03.2002) JP 



ttT;waT • <?a—i>^r— • S^x-xAX (alcoa 



CLOSURE SYSTEMS JAPAN, LIMITED) [JP/JP]; T 
329-0114 ffi:*:!^ T«BllffS S^StB^ 1 4 8 Sifi 
Tochigi (JP). 

(72) f6W«; fcJ:t; 

(75) flW«/aJBAC*HI=OL^T<D^;: *iWM(TSUT- 
SUMI,Hiroaki) [JP/JP]; T 329-0114 ffi^lS TI5S 

P — iJ-V— • •>Xi=-AXrt Tochigi (JP). ISffl 
(HARADA,Mi(suharu) [JP/JP]; T329-0114 IB:*:!^ T 

aifi^ £F:!K«irif :^ 1 4 8Sl&%^^lt7Jl/3 7 • 
p— S? V— • S/Xt-AXi^ Tochigi (JP). !KWf iESfc 
(HISANOAlasataka) [JP/JP]; T329-0114 TiS 
»*ierif* 1 4 8 sift tt^^ItT JUa T • ^7 
P— SJ-V— ■ S/XTrAXrt Tochigi (JP). 



= (54) Title: SYNTHETIC RESIN CAP, CLOSING DEVICE, AND PACKAGED BEVERAGE 

= (54)liqQa>«fi)i: ^mmVi&^^^y:^. m±&m.. isj^tf^smhtkm 




O (57) Abstract: A syndietic resin cap wherein the inner sur&ce of the top plate of a cap main body consisting of the top plate and 
00 a sleeve depending from the peripheral edge thereof is formed witfi an inner annular seal projection adapted to be fitted on a vessel 
mouth and the inner peripheral surface of the sleeve is formed with a threaded portion for threaded engagement with the external 
thread in the vessel mouth, the threaded portion having a peripheral formation angle of 600-720° and being longitudinally divided 
O divisional sections into a plurality of divisional threaded portions, the dhnsional sections being perii^rally substantially equally 
spaced; a closing device using the same; and a packaged beverage. 



0(57)®«?I 



6 




10/506398 



SHIGA5.001 APC 

DESCRIPTION DT09Rec'dPCT/PTO 0 I SEP2IBC 



SYNTHETIC RESIN CAP, CLOSING DEVICE, AND CONTAINER-FILLED 

BEVERAGE 



TECHNICAL FIELD 

This invention relates to a synthetic resin cap that is attached to a container 
opening and seals the container opening, a closing device using the synthetic resin 
cap, and a container-filled beverage. 

The present specification is based on a Japanese Patent Application (No. 
2002-57617), and incorporates some of the contents of that Japanese Application. 

BACKGROUND ART 

Fig. 6 shows one example of a conventional synthetic resin cap, in which a 
synthetic resin cap 41 comprises a cap body 4 composed of a top plate 2 and a 
cylindrical section 3 extending downward from its periphery. 

The cylindrical section 3 is divided by a horizontal score 6 into a main 
section 8 and a TE ring section 9, which is connected to the bottom edge of the main 
section 8 by bridges 7. 

A circular inner seal projection 12 fits into a container opening, and 
protrudes from the inner surface of the top plate 2. 

A threaded section 40 that engages with a thread of the container opening is 
formed in the inner peripheral surface of the main section 8. The circumferential 
direction forming angle of the threaded section 40, i,e. the angle from the top section 
40a to the bottom section 40b, is generally set at approximately 540 - 
(approximately 1.5 times the circumference). 
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In the cap 41, the threaded section 40 is divided into a plurality of divided 
threaded sections 42 and 43 in the lengthwise direction. 

In the cap 41, divided sections 44 divide the threaded section 40 into the 
divided threaded sections 42 and 43, and are provided only at sections where the 
threaded section 40 is formed in two steps. That is, the threaded section 40 
comprises one long divided threaded section 42 that is formed in one step, and a 
plurality of short divided threaded sections 43 that are formed in two steps. 

In manufacturing the cap 41, synthetic resin material is generally pressure- 
molded by using molds for outer surface and inner surface, the molded cap 41 being 
removed from the mold for outer surface, and the mold for inner surface being 
peeled away from the cap 41. 

In the conventional cap 41, since the divided threaded sections 42 and 43 
have different lengths and numbers of formation, the strength of the threaded section 
40 at the section where the divided threaded section 42 is formed differs from its 
strength at the sections where the divided threaded sections 43 are formed. 

As a consequence, when a container which the cap 41 is attached to has high 
internal presswe (e.g. when the cap 41 has been attached to a container filled with a 
fizzy beverage, or when, after removing the cap 41 and then reattaching it, the 
contained liquid has fermented, and other such cases), the weaker divided threaded 
section 42 of the threaded section 40 will not mesh adequately with the thread of the 
container opening, making the cap 41 unable to be attached properly and reducing 
its hermeticity. 

Furthermore, since the strength of the threaded section 40 of the cap 41 
inclines in the circumferential direction, at the time of molding, and particularly at 
the time of peeling away the mold for inner surface from the cap 41, the cap 41 may 
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become tilted with respect to the mold for imier surface, applying an excessive force 
against part of the threaded section 40 and causing this part to deform. When such 
deformation has occurred, the cap 41 cannot be attached properly and its hermeticity 
decreases. 

DISCLOSURE OF INVENTION 

The present invention has been realized in view of the circumstances 
described above, and aims to provide a synthetic resin cap that is capable of 
maintaining high hermeticity. 

The synthetic resin cap of this invention is characterized in that it a circular 
inner seal projection that fits into a container opening is formed on the inner surface 
of a top plate of a cap body composed of a top plate and a cylindrical section 
extending downward from its periphery, and a threaded section that engages with a 
thread of the container opening is formed in the inner peripheral surface of the 
cylindrical section; the circumferential direction forming angle of the threaded 
section is from 600 - to 720 and the threaded section is divided into a plurality of 
divided threaded sections at divided sections; and the divided sections are provided 
at nearly equal intervals in the circumferential direction. 

The synthetic resin cap of this invention can be configured so that the 
divided threaded section, which is inmiediately below the divided threaded section 
at the nearest position to the top plate, and the divided a threaded section, which is 
immediately above the divided threaded section at the farthest position from the top 
plate, are formed continuously. 

The synthetic resin cap of this invention can be configured so that a circular 
opening seal projection that contacts an opening edge of the container opening is 
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formed on the top plate, and, when the synthetic resin cap is attached to the 
container opening, the opening edge seal projection is made able to bend and be 
deformed in the expanding radial direction until it contacts the cap body. 

A closing device of this invention comprises a container and a synthetic 
resin cap that is fitted into an opening of the container, the synthetic resin cap being 
characterized in that a circular irmer seal projection that fits into the container 
opening is formed on the irmer surface of a top plate of a cap body, provided with 
the top plate and a cylindrical section extending downward from its periphery, and a 
threaded section that engages with a thread of the container opening is formed in the 
inner peripheral surface of the cylindrical section; the threaded section having a 
circumferential direction forming angle of from 600 ° to 720 ^ and being divided 
into a plurality of divided threaded sections at divided sections; the divided sections 
being provided at nearly equal intervals in the circumferential direction. 

A container-filled beverage of this invention comprises a beverage that is 
filled inside a closing device provided with a container and a synthetic resin cap that 
is fitted into an opening of the container, and is characterized in that a circular irmer 
seal projection that fits into the container opening is formed on the inner surface of a 
top plate of a cap body, provided with the top plate and a cylindrical section 
extending downward from its periphery, and a threaded section that engages with a 
thread of the container opening is formed in the irmer peripheral surface of the 
cylindrical section; the threaded section having a circumferential direction forming 
angle of from 600 - to 720 and being divided into a plurality of divided threaded 
sections at divided sections; the divided sections being provided at nearly equal 
intervals in the circumferential direction. 



BRIEF DESCRIPTION OF DRAWINGS 
Fig. 1 is a perspective view showing the schematic constitution of a first 

embodiment of a synthetic resin cap of the present invention. 

Fig. 2A is a cross-sectional view showing the entire synthetic resin cap 

shown in Fig. 1. 

Fig. 2B is a diagram showing the state when the synthetic resin cap of Fig. 1 
has been attached to a container opening. 

Fig. 3 is a cross-sectional view showing primary parts of a second 
embodiment of the synthetic resin cap of this invention. 

Fig. 4 is a diagram showing a step of attaching the synthetic resin cap shown 
in Fig. 3. 

Fig. 5 is a diagram showing a step of attaching the synthetic resin cap shown 
in Fig. 3. 

Fig. 6 is a perspective view of the schematic constitution of a conventional 
synthetic resin cap. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Fig. 1 and Fig. 2A show an example of the synthetic resin cap of this 
invention. 

Fig. 2B shows an embodiment of the closing device of this invention, the 
closing device shown here comprising a container, and a synthetic resin cap 1 that is 
attached to an opening 20 of the container. 

The cap 1 shown here is a type known as a one-piece cap, and is composed 
of a cap body 4 comprising a disk-like top plate 2 and a cylindrical section 3 that 
extends downward from its periphery. 
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The cylindrical section 3 is divided by a horizontal score 6 (weakening line) 
into a main section 8 and a tamper evidence ring section 9 (TE ring section), which 
is connected to the bottom edge of the main section 8 by a great number of narrow 
bridges 7. 

A circular inner seal projection 12 fits into the container opening 20, which 
the cap 1 is attached to, and protrudes downward from the inner surface of the top 
plate 2. 

When fitted into the container opening 20, the inner seal projection 12 
contacts the inner peripheral surface 20a of the container opening 20 without a gap, 
enabling the container opening 20 to be hermetically sealed. 

The protruding length of the inner seal projection 12 should be from 1 mm to 
5 mm. The maximum outer diameter of the inner seal projection 12 should 
preferably be set to approximately equal to, or slightly larger than, the inner 
diameter of the container opening 20. 

An opening edge seal projection 13 that contacts the outer peripheral surface 
of the container opening 20, and an opening edge contacting projection 2a that 
contacts the opening edge 20b, are formed on the inner surface of the top plate 2, 

Tabs 11 are provided on the inner face of the TE ring section 9. Tabs 11. are 
a plurality of thin plate-like clipping means for preventing the movement of the TE 
ring section 9 by clipping with the container when the cap 1 is disconnected. The 
tabs 11 are plate-like and are able to rise and fall. 

A threaded section 10 is provided on the inner peripheral surface of the main 
section 8, and engages with a threaded section 22 that is provided in the outer 
periphery of the container opening 20. 



The circumferential direction forming angle of the threaded section 10 from its top 
edge 10a to its bottom edge 10b should be from 600 ^ to 720 « (preferably from 640 « to 720 
2, and ideally from 680 ^ to 720 2). 

In the example shown here, the circumferential direction forming angle of 
the threaded section 10 is approximately 720 - (approximately two times the 
circumference). 

Incidentally, in this invention, the circumferential direction forming angle of 
the threaded section 10 can be from 600 ^ to 760 ^ (preferably from 600 ^ to 800 2, 
and ideally from 600 ^ to 840 «). 

When the circumferential direction forming angle of the threaded section 10 
is less than this range, the strength of the threaded section 10 inclines in the 
circumferential direction, and consequently, when the internal pressure rises in the 
container which the cap 1 is attached to, the weaker threaded section 10 (the section 
forming one step) will not engage adequately with the thread 22 of the container 
opening 20, making the cap 1 unable to be attached properly and potentially 
reducing its hermeticity. ) 

Furthermore, since the strength of the threaded section 10 inclines in the 
circumferential direction, at the time of molding, and particularly at the time of 
peeling away the mold for inner surface from the cap 1, the cap 1 may become tilted 
with respect to the mold for inner surface, applying an excessive force against part 
of the threaded section 10 and making this part likely to deform. 

When the circumferential direction forming angle exceeds the above range, 
at a time of high pressure inside the container, the strength of the threaded section 
10 inclines in the circumferential direction, whereby the threaded section 10 and the 
threaded section 22 do not engage adequately, which may reduce hermeticity. 
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Furthermore, at the time of molding, and particularly at the time of peeling 
away the mold for inner surface from the cap 1, an excessive force applies against 
part of the threaded section 10, making this part of the threaded section 10 likely to 
deform. Since the circumferential direction forming angle of the threaded section 
10 increases, it becomes troublesome to disconnect the cap 1. 

The threaded section 10 is divided into a plurality of divided threaded 
sections 15 in its lengthwise direction. 

Divided sections 14 are provided at nearly equal intervals in the 
circumferential direction. 

The circumferential direction forming angle of the divided sections 14 
should be greater than 45 since this increases the strength of the divided threaded 
sections 15 and makes it possible to prevent deforming at the time of molding. 
When the circumferential direction forming angle is less than the above range, the 
strength of the divided threaded sections 15 decreases, and, at the time of molding, 
and particularly at the time of peeling away the mold for inner surface from the cap 
1, the mold may deform the divided threaded sections 15. 

In the example shown here, the divided sections 14 are provided at 
approximately every 60 ° in the circumferential direction. 

The interval between the divided sections 14 in the circumferential direction 
should preferably be no greater than 90 ^. When the circumferential direction 
interval exceeds this, at the time of molding, and particularly at the time of peeling 
away the mold for inner surface from the cap 1, the mold applies an excessive force 
to the threaded section 10 making it likely to deform. 

As shown in Fig. 1, the divided threaded section 15b, which is immediately 
below the divided threaded section 15a at the nearest position to the top plate 2 (the 



highest position), and the divided threaded section 15d, which is immediately above 
the divided threaded section ISc at the farthest position from the top plate 2 (the 
lowest position), should be formed continuously without being divided. 

In other words, the ends of the divided threaded sections 15b and 15d should 
be connected by a connecting section 16, 

In this invention, the divided threaded sections 15b and 15d may be divided 
instead. 

As shown in Fig. 2B, the formation angle A of the top surface of the 
threaded section 10 with respect to the horizontal face (the face parallel to the top 
plate 2) should be from 20 ^ to 45 ^ (preferably from 20 ^ to 30 ^). By setting the 
formation angle A within the above range, the contact area between the top surface 
of the threaded section 10 and the bottom surface of the threaded section 22 can be 
made larger. 

Generally, when a large force is additionally applied in the tightening 
direction after tightening the cap to the container opening, the cylindrical section is 
liable to deform in the expanding radial direction along the bottom surface of the 
thread. 

To prevent this, in this cap 1, the formation angle A is set within the above 
range, thereby increasing the contact area between the top surface of the threaded 
section 10 and the bottom surface of the threaded section 22 so that, even when a 
large force is applied in the tightening direction, it is possible to prevent a frictional 
force increasing between the threaded sections 10 and 22, and prevent the 
cylindrical section 3 from deforming in the expanding radial direction. 

When the formation angle A is below the above range, at the time of 
molding, and particularly at the time of peeling away the mold for iimer surface 
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from the cap 1, a large force is applied to the threaded section 10 making 
deformation likely* 

When the formation angle A is greater than the above range, in the case 
where a large force is additionally applied in the tightening direction after tightening 
the cap to the container opening, or the case where the pressure inside the container 
has risen, the cylindrical section 3 is liable to deform in the expanding radial 
direction along the bottom surface of the thread 22. 

Subsequently, the operation of the cap 1 when attaching it to the container 
opening 20 will be explained. 

As shown in Fig. 2B, when the cap 1 is wound and tightened around the 
container opening 20, the inner seal projection 12 fits into the container opening 20 
and contacts the inner peripheral surface 20a of the container opening 20 without a 
gap 

At the stage where the opening edge 20b of the container opening 20 has 
reached the projection 2a of the top plate 2, the entire length of the threaded section 
10 from the top edge 10a to the bottom edge 10b contacts the threaded section 22 
from below (see the state shown in Fig. 2B). 

In this state, the threaded section 22 causes a downward (diagonally 
downward) resisting force to act against the threaded section 10. 

In this cap 1, since the circumferential direction forming angle of the 
threaded section 10 is from 600 - to 720 the force applied by the threaded section 
22 to the threaded section 10 acts evenly throughout a wide area in the cap 
circumferential direction. 

For example, as shown in Fig. 2B, since the circumferential direction 
forming angle of the threaded section 10 is approximately 720 (approximately twice 
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the circumference), the resisting force acting on the threaded section 10 is even 
nearly all the way around the perimeter. 

In manufacturing the cap 1, a synthetic resin material is generally pressure- 
molded by using metal molds for outer surface and inner surface, the molded cap 1 
being removed from the mold for outer surface, and the mold for inner surface can 
be peeled away from the cap 1. 

A metal mold having the same shape as the inner surface of the cap 1 is used 
as the mold for inner surface. In this metal mold for inner surface, a threaded 
section formation groove is formed along the shape of the threaded section 10. 

When peeling the mold for inner surface from the cap 1, the threaded section 
formation groove applies a force against the threaded section 10 in the peeling 
direction. 

In this cap 1, since the circumferential direction forming angle of the 
threaded section 10 is from 600 ^ to 720 ^, the force applied by the mold for inner 
surface against the threaded section 10 acts evenly throughout a wide area in the cap 
circumferential direction. 

In the example shown in Fig. 2B, since the circumferential direction forming 
angle of the threaded section 10 is approximately 720 - (approximately twice the 
circumference), the force acting on the threaded section 10 is even nearly all the 
way around the perimeter. 

When the cap 1, which has been attached to the container opening 20, is 
rotated in the disconnecting direction, the great number of tabs 11 that are provided 
on the inner surface of the TE ring section 9 clip to the container opening 20, 
making the main section 8 of the cap body 4 rise as the cap 1 is rotated and stopping 
the TE ring section 9 from moving upwards. Consequently, an expanding force acts 
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on the bridges 7 that are connecting the cap main section 8 to the TE ring section 9, 
thereby breaking the bridges 7, cutting away the TE ring section 9 from the main 
section 8, and opening the cap 1. 

In the cap 1 of this embodiment, the circumferential direction forming angle 
of the threaded section 10 is from 600 ^ to 720 ^ and the threaded section 10 is 
divided into a plurality of divided threaded sections 15 at the divided sections 14, 
the divided sections 14 being provided at nearly equal intervals in the 
circumferential direction; therefore, the strength of the threaded section 10 is made 
uniform in the circumferential direction, and the resisting force applied to the 
threaded section 10 by the threaded section 22 can be made to act evenly throughout 
a wide area in the circumferential direction. 

As a consequence, when a container which the cap 1 is attached to has high 
internal pressure (e.g. when the cap 1 has been attached to a container filled with a 
fizzy beverage, or when, after disconnecting the cap 1 and then reattaching it, the 
contained liquid has fermented, and other such cases), the engaging state between 
the threaded section 10 and the threaded section 22 can be prevented from locally 
deteriorating. 

Therefore, the cap 1 can be kept properly attached, preventing its hermeticity 
from decreasing. 

Furthermore, since the strength of the threaded section 10 can be made 
uniform in the circumferential direction, at the time of molding, and particularly at 
the time of peeling away the metal mold for inner surface from the cap 1, the mold 
for inner surface can be prevented from becoming tilted with respect to the cap 1, 
and the force applied against the threaded section 10 in the peeling direction by the 
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threaded section formation groove can be made to act evenly in a wide area in the 
cap circumferential direction. 

For these reasons, the force in the peeling direction can be prevented from 
acting greatly on the cap locally, preventing the threaded section 10 from deforming. 

Therefore, reduction in hermeticity caused by this deforming can be 
prevented. 

Furthermore, since the divided threaded section 15b, which is inmiediately 
below the divided threaded section 15a at the nearest position to the top plate 2 (the 
highest position), and the divided threaded section 15d, which is immediately above 
the divided threaded section 15c at the farthest position from the top plate 2 (the 
lowest position), are formed continuously, the following effects can be obtained. 

At the cylindrical section 3 near the section where the divided threaded 
section 15c, which is at the lowest position, and the divided threaded section 15d, 
which is immediately above it, are formed, there is a long distance from the top 
plate 2 to the divided threaded section 15d. 

Since the cylindrical section 3 at this section has a large section that does not 
engage with the threaded section 22 (the section from the top plate 2 to the divided 
threaded section 15d), when the internal pressure of the container, which the cap 1 is 
attached to, has increased, it is easy to expand and deform in the expanding radial 
direction. 

On the other hand, at the cylindrical section 3 near the section where the 
divided threaded section 15a, which is at the highest position, and the divided 
threaded section 15b, which is immediately below it, are formed, the section that 
does not engage with the threaded section 22 (the section from the top plate 2 to the 
divided threaded section 15a) is small; consequently, even when the intemal 
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pressure of the container, which the cap 1 is attached to, has increased, it is unlikely 
to expand and deform in the expanding radial direction. 

In the cap 1, since the divided threaded section 15d is formed continuously 
to the divided threaded section 15b that is formed in the cylindrical section 3 at the 
section which does not easily deform, it is not easy to move the divided threaded 
section ISd in the expanding radial direction, enabling the cylindrical section 3 near 
the section where the divided threaded section 15d is formed to be prevented from 
expanding and deforming. 

Therefore, even when the pressure inside the container which the cap 1 has 
been attached to has increased, the cap 1 can be kept properly attached, preventing 
its hermeticity from decreasing. 

Fig. 3 shows a second embodiment of the synthetic resin cap of this 
invention, the synthetic resin cap 31 shown here comprising a circular inner seal 
projection 32, which fits into the container opening 20, and a circular opening edge 
seal projection 33, which contacts the opening edge 20b of the container opening 20 
(in particular the outer peripheral edge 20c), the inner seal projection 32 and the 
opening edge seal projection 33 being formed on the inner surface of the top plate 2 
of cap body and protruding downward from it. 

Preferably, the diameter of the inner seal projection 32 gradually increases in the 
protruding direction (downward), so that the outer diameter of its maximum outer 
diameter section 32a is greater than the inner diameter of the container opening 20. 

The opening edge seal projection 33 seals the opening edge 20b of the container 
opening 20 (particularly the outer peripheral section 20c), and has an erect cylindrical 
section 33a, which extends nearly vertically downward from the inner surface of the top 
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plate 2, and a skirt-like expanding cylindrical section 33b, which widens in diameter 
downwards from the bottom edge of the erect cylindrical section 33a. 

The projection length of the opening edge seal projection 33 should be from 1 mm 
, to 4 mm (preferably from 1.5 mm to 3 mm). 

The length of the erect cylindrical section 33a should be from 0.5 mm to 3 mm 
(preferably from 1 mm to 2 mm), and its thickness should be from 0.1 mm to 1 mm 
(preferably from 0.2 mm to 0.5 mm). 

The length of the expanding cylindrical section 33b should be from 0.5 mm to 3 
mm (preferably from 1 mm to 2 nrni), and its thickness should be set greater than the 
thickness of the erect cylindrical section 33a, more specifically, from 0.2 mm to 1.5 mm 
(preferably from 0.4 mm to 1 mm). 

The gradient angle of the expanding cylindrical section 33b with respect to the 
vertical direction should be from 20 - to 60 

The opening edge seal projection 33 is capable of bending and deforming in the 
expanding radial direction at the base section 33c of the erect cylindrical section 33a. 

The inner diameter of the erect cylindrical section 33a is set smaller than the outer 
diameter of the container opening 20. 

The diameter of the bottom edge 33d of the expanding cylindrical section 33b 
should be set larger than the outer diameter of the container opening 20. 

A positioning protrusion 34 is provided on the top plate 2, and contacts the 
opening edge 20b of the container opening 20. 

The positioning protrusion 34 is provided in order to keep the distance between 
the top plate 2 and the opening edge 20b approximately constant, and to keep the wind 
tightening angle approximately constant when attaching the cap; therefore, the positioning 
protmsion.34 is substantially rectangular in cross-section and protrudes downwards. 
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The positioning protrusion 34 is formed in a single piece with the inner seal 
projection 32 on the outer surface side thereof. 

The positioning protrusion 34 is provided at a position where its bottom face 34a 
will contact the opening edge 20b when the cap 31 is attached to the container opening 20. 

Next, the operation of the cap 31 when it is attached to the container opening 20 
will be explained with reference to Figs. 3 to 5. 

As shown in Figs. 3 and 4, when the cap 31 is wound and tightened around the 
container opening 20, the inner seal projection 32 fits into the container opening 20 and 
contacts the inner peripheral surface 20a of the container opening 20 without a gap. 

In compliance with the rotation of the cap 31, the outer peripheral section 
20c of the opening edge 20b of the container opening 20 contacts the inner surface 
of the expanding cylindrical section 33b of the opening edge seal projection 33, 
applying an upward force against it (see Fig. 3). 

As a result of the application of the upward force of the container opening 20 
against the expanding cylindrical section 33b, a force in the expanding radial 
direction is applied against the opening edge seal projection 33, whereby the 
opening edge seal projection 33 bends and deforms at its base 33c in the expanding 
radial direction. 

As shown in Fig. 5, when the cap 31 is further rotated, the container opening 
20 causes the opening edge seal projection 33 to bends and deform further in the 
expanding radial direction, and the tip 33e contacts the cap body 4. 

In this state, the outer peripheral section 20c of the opening edge 20b applies 
a diagonally upward pressing force against the erect cylindrical section 33a, and in 
addition, the cap body 4 applies a diagonally downward resisting force against the 
expanding cylindrical section 33b, whereby the opening edge seal projection 33 
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slightly bends and deforms in the midsection of the long direction so as to jut 
outward. 

Consequently, the opening edge seal projection 33 bends and deforms 
outwardly at the base 33c, and bends and deforms outwardly at the midsection of the 
long direction. 

Therefore, the elastic restoring force pushes the opening edge seal projection 
33 against the outer peripheral section 20c so that the opening edge seal projection 
33 contacts the outer peripheral section 20c without a gap, thereby sealing the 
container opening 20. 

At this time, since the opening edge seal projection 33 does not contact the 
entire opening edge 20b but only a narrow area including the outer peripheral 
section 20c, the force applied against the opening edge 20b by the opening edge seal 
projection 33 is concentrated near the outer peripheral section 20c. 

In the state shown in Fig. 5, the opening edge 20b of the container opening 
20 is contacting the bottom surface 34a of the positioning protrusion 34. 

This positions the height of the cap 31 with respect to the opening edge 20b, 
and obtains a predetermined distance between the top plate 2 and the opening edge 
20b. 

Consequently, the deformation amount of the opening edge seal projection 
33 reaches a predetermined value, and so does the pressing force of the opening 
edge seal projection 33 against the opening edge 20b. 

By the above steps, the cap 31 is attached to the container opening 20. 

In this invention, the container can be filled with a beverage such as fruit 
juice, tea, coffee, and the like, so that by attaching the cap 31 to the container 
opening 20 it is possible to obtain a container-filled beverage. 
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INDUSTRIAL APPLICABILITY 
As described above, according to the synthetic resin cap of this invention, 
the circumferential direction forming angle of the threaded section is from 600 ° to 
720 ^ the threaded section is divided into a plurality of divided threaded sections at 
the divided sections, and the divided sections are provided at nearly equal intervals 
in the circumferential direction; therefore, the strength of the threaded section is 
made uniform in the circumferential direction, and the resisting force applied to the 
threaded section by the threaded section of the container opening can be made to act 
evenly throughout a wide area in the circumferential direction. 

As a consequence, when the container, which the cap is attached to, has high 
intemal pressure (e.g. when the cap has been attached to a container filled with a 
fizzy beverage, or when, after disconnecting the cap and then reattaching it, the 
contained liquid has fermented, and other such cases), the engaging state between 
the threaded sections can be prevented from locally deteriorating. 

Therefore, the cap can be kept properly attached, preventing its hermeticity 
from decreasing. 

Furthermore, since the strength of the threaded section can be made uniform 
in the circumferential direction, at the time of molding, and particularly at the time 
of peeling away the metal mold for inner surface from the cap, the mold for inner 
surface can be prevented from becoming tilted with respect to the cap, and the force 
applied against the threaded section in the peeling direction by the threaded section 
formation groove can be made to act evenly in a wide area in the cap circumferential 
direction. 
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For these reasons, the force in the peeling direction can be prevented from 
acting greatly on the cap locally, preventing the threaded section from deforming. 

Therefore, reduction in hermeticity caused by this deforming can be 
prevented. 

Furthermore, since the divided threaded section, which is immediately below 
the divided threaded section at the nearest position to the top plate, and the divided 
threaded section, which is immediately above the divided threaded section at the 
farthest position from the top plate, are formed continuously, even when the 
pressure inside the container which the cap has been attached to has increased, the 
cylindrical section can be prevented from expanding and deforming. 

Therefore, the cap can be kept properly attached, preventing its hermeticity 
from decreasing. 



